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INTRODUCTION
In the countries of the European Union and in the United States, the state plays a leading role in regulating the development of energy efficiency and resource saving systems. This regulation is carried out through the adoption of relevant legislation and government programs. These programs are aimed, in particular, to improve the energy efficiency of residential buildings and objects of engineering and social infrastructure through the introduction of standardization and certification, and the priority of procurement of energy efficient goods and services for state needs, etc. (Silich, Aksenov, & Silich, 2015) .
The main target "20-20-20" was adopted in accordance with the Decision of the European Commission on November 11, 2008 , and created a base for the development of energy efficiency system in the EU. This target means 20% increasing energy efficiency and reducing greenhouse gas emissions by 2020. Moving towards this goal, European countries face market barriers, and also barriers related to behavioral and social aspects of energy efficient policy (Kern, The task of increasing the energy efficiency in the regions of Russia is important due to widespread wasteful use of energy resources in production, maintenance and consumption spheres. Especially low level of energy efficiency is observed at the energy enterprises, organizations of the budgetary sphere, and also in housing and communal sector. Therefore, during the recent years serious steps have been taken in the country to formulate a modern energy efficiency policy, which is being successfully implemented in most developed countries. The foundations of this policy are formulated in the Law 261-FZ, in the corresponding programs and orders of the Government of the Russian Federation adopted in 2010-2016, and in other regulatory documents.
However, no obvious success in this area has been achieved so far. This is due to the lack of a comprehensive approach to the implementation of this policy in the regions. Also certain mistakes of the federal center influenced the low level of progress in energy efficiency increasing, including decision making on allocation of budget funds for conducting energy surveys and drawing up "energy passports" for public sector institutions. These "energy passports" for a number of schools, libraries and other budgetary institutions turned out to be formal and poorly used documents, and did not become a methodological base for taking specific measures to save energy and improve the energy efficiency.
Recently there was a tendency to reduction of energy intensity of the Gross Regional Product (GRP) in some regions, but the rates of this reduction are very low. In a number of regions, the GRP has even increased in 2014 compared to 2013 (Makeykina & Pankov, 2013) , and this trend continues to persist. The energy efficiency rating of the subjects of the Russian Federation conducted in 2016 showed that only 8 regions of 85 have comparatively low energy intensity of the GRP. In general, the country continues the tendency of uneven energy efficiency of the economy on a national scale, the indicators of subjects in the rating are from 0.1 to 59.0 (Sergeeva, 2016) .
At the same time, the main tools for increasing energy efficiency in the regions are projects that can be implemented within the framework of organizational and financial mechanisms that require scientific systematization and research.
REVIEW OF PREVIOUS LIT-ERATURE
Different issues of energy efficiency and resource saving were researched by scientists in wide spectrum of fields of knowledge. Feature of economic scientific works is that they identify the problem and looking for solutions primarily with positive economic effects consider other effects as complementary.
Russian economists Romanova (2014), Tulikov (2015) , Chernov (2015) developed economic and organizational aspects of energy efficiency and resource saving. The works of these authors have identified international experience in implementing energy efficient projects, the potential prospects for cooperation between Russia and the European Union in the field of increasing energy efficiency, which was taken into account in the selection of respondents for interviews.
Liapukhin and Habachev (2016) identified the principles of functioning of the energy market in Russia, and proved the absence of coordination between the electricity market and the thermal energy market. In our opinion, this aspect confirms the need for adjustments at different levels of energy policy. In the process of adjustment there should be involved authorities and energy sector enterprises.
The works of Makeykina and Pankova (2013) examines the financial aspects of the implementation of program measures on energy saving and energy efficiency in the region on the example of the Republic of Mordovia. These authors consider the target indicators of the program and identify the negative trend of consumption of fuel and energy resources in the Republic of Mordovia. The scientists outlined the path to prosperity of Russia through the reducing energy intensity of regional economies.
Analysis of the impact of various factors on the energy efficiency of territorial entities represented in the works of Aksenov, Silich and Silich (2015) . The authors proved that the private investments are the necessary element for the effective functioning of the heating systems of the municipalities.
At the same time, the public authorities of the regions, first of all, are interested in solving social problems, in the development of the engineering and transport infrastructure of the territory, which, of course, is extremely important, and the energy efficiency policy is moving to a secondary level (Chernov, 2015) .
Mechanisms for implementation of the projects in the sphere of increasing the energy efficiency of the regional economy have been considered in the works of various authors. Ways of developing financial mechanism of energy service were studied in the works of Aasen, Westskog, and Korneliussen (2016).
Hargadon and Kenney (2012) consider the practice of using venture capital for the development of clean technologies in the Russian regions within the framework of concession agreements. This financial mechanism requires the approval of an economically justified tariff with an investment component.
Despite the fact that presented publications studied different aspects of the implementation of energy efficient projects, there is a lack of systematized information and analysis of the possibilities of applying organizational and economic mechanisms in specific regions of the Russian Federation.
MATERIALS AND METH-ODS

Experimental research base
Experimental base for identification of problems and patterns in the test field were the representatives of the municipalities of the Tver region.
Phases of the research
The research includes the following phases:
The first phase started with the identification of the main problem, goals and objectives of the study. Then the literature review created the basis for the theoretical analysis of the given problem executed by other experts and proposed solutions. Primary data were also collected by the authors through the series of interviews with the representatives of the public authorities in the Tver region.
At the second stage, the authors continued with the qualities research of the organizational and financial mechanisms for the implementation of the projects in the field of increasing the energy efficiency of the regional economy. The main attention was paid to the following:
• specificity of using loans to finance the implementation of projects;
• financing options in the framework of public private and municipal private partnership projects;
• possibility of increasing energy efficiency through the implementation of projects of the Local Initiatives Support Program;
• features of the energy service contracts.
The third stage includes the experimental study identifying the problems of the implementation of the energy efficient projects at the pilot territory, which was the Tver Region. Based on the results of the quantative and qualitive research, the authors developed conclusions and recommendations for the experts dealing with the implementation of the projects in the field of increasing the energy efficiency.
RESULTS
Available organizational and financial mechanisms for the implementation of energy efficient projects
Under the organizational and financial mechanism for the implementation of the projects in the field of increasing the energy efficiency of the regional economy, the authors understand the set of the forms of organization of financial relations, the methods of allocating and using financial resources in the region to implement the projects aimed to decrease the energy intensity of GRP and modernize the energy infrastructure. The main mechanisms, according to the authors, include:
1) debt financing (allocating of the loans);
2) financial leasing (equipment leasing);
3) tariff regulation (approval of an economically justified tariff with an investment component); 4) public private and municipal private partnership; 5) partisipatory budgeting, including the Local Initiatives Support Program; 6) energy service mechanism (ESCO contract).
The possibilities of applying certain organizational and financial mechanism for the implementation of investment projects in the energy sector depend to a large extent on the legal scheme for managing energy infrastructure facilities in a particular municipality (see Table 1 ). As an example of the energy infrastructure facilities in the Table 1 there are presented heat supply facilities, including boiler houses, thermal power plants and heat networks.
The materials of Table 1 show that municipal ownership on objects of local heating system infrastructure challenges the implementation of such financial models like bank loans or leasing.
Banks and leasing companies require a mandatory provision of the guaranties for the return of the resources provided, but the municipal property (assets) cannot be considered as liquid collateral. In addition, many municipal budgets are currently scarce and do not provide co-financing for the investment costs of municipal infrastructure projects. These conditions prove the considerable complexity (and, in practice, the impossibility) of liabilities (credit, leasing) resources for municipal projects of reconstruction and modernization of municipal infrastructure in the case of keeping municipal ownership of heating facilities. Accordingly, the most usable financial model for the municipalities is increasing tariffs on energy services by including the investment component. This model, of course, unpopular from the point of view of the population of the territory.
However, it is easier to use banking loans and leasing models with alternative heating facility organizational charts (concession, private ownership of the object of new construction). Thus, the effective option for raising funds for reconstruction (modernization) of heating system infrastructure in modern conditions is the transfer of municipal property to private property (for a certain time − a concession, or permanently − private ownership of the newly built object). In this case, the concession scheme at present seems most appropriate for the concessionaire, as well as for the grantor.
For a new object of the heat supply infrastructure, it is important that the economically justified tariff (EJT) is established at the level sufficient for paying back the loan or returning the investments. In the case of the difference between EJT and the tariff established for the population of the territory (the so-called inter-tariff difference), it should be covered from the regional budget funds.
Thus, the effective option of raising funds for reconstruction (modernization) of energy infrastructure facilities in modern conditions is the transfer of municipal property to private ownership (for a certain time -a concession, or indefinitely -private ownership of a new constructed facility). At the same time, the concession mechanism 
ENERGY SERVISE MECHANISM
Higf risks for ESCO in energy service mechanism Low risks for ESCO in energy service mechanism is currently the most acceptable for both the concessionaire and the concedent.
The legal regulation of the implementation of PPP and MPP projects in the Russian Federation allows business partners participating in projects to borrow funds from the financing entity. In this context, financial institutions, such as banks, factoring companies, as well as other business entities and partnerships, should be considered as the financial partner in the first place. In this case, the process of financing PPP and MPP projects can be represented in the form of the interaction shown in Figure 1 .
Alternative model of financing of energy efficient projects in the framework of PPP or MPP under the direct agreement is presented in Figure 2 .
When financing or co-financing the business projects within the designated structure, there are some specific risks to which entrepreneurs are more sensitive than the public partner. First of all, this is liquidity risk, because the long-term infrastructure projects are less liquid. Investing in long-term projects with the involvement of borrowed funds, businesses (especially small and medium) almost completely deprives themselves of opportunities to invest in other projects, and to change the investment decision is also not possible.
But we still can consider the funding of energy efficiency projects within the PPP or MPP as quite promising option. However, at the present stage, the implementation of such projects is challenged by the set of institutional, legal, information and For solving these problems, in our opinion, the sufficient political decisions will be useful. The most important step has been taken by adopting a fundamental federal law on PPP and MPP, which allows for the first time as part of the project approach to increase the property assets of the business, which is an important aspect of the development of forms of its existence.
Financing proactive budgeting projects in Russia includes such areas like electricity, heat, gas and water supply maintenance and construction of local public roads, bridges and other engineering structures at the territory of the municipality, construction and maintenance of housing, creation of infrastructure for private housing construction, etc.
Creation of objects in the framework of LISP has three mandatory sources of co-financing: the regional budget (fixed assets of the project provided in the form of subsidies), the municipal budget (funds allocated for the solution of local problems), and the money contribution from the population. On average, according to the information from the subjects engaged in the program, 68% of the cost of the project is co-financed from the regional budget, 16% is from the local budget, and 10% is the contribution of the population. The remaining 6% is a contribution from local businesses.
Every year, in the regions of the Russian Federation, in the framework of LISP, there were conducted more than 1,500 residents meetings with participation of more than 200,000 people. In addition, even greater number of people are taking part in the so-called pre-event to discuss projects in public opinion polls, and other meetings in small group format, involving totally up to 70% of the adult population of the participating municipalities (Shulga & Sukhov, 2016) .
Another promising areas for the implementation of the projects in the field of increasing the energy efficiency and resource saving using the mechanisms of PPP, MPP and LISP are the following: power generation, transmission and distribution, water and heat supply systems, solid waste management, energy efficiency of buildings (construction and modernization).
Energy efficient projects in the field of water supply, street lighting, and solid waste management account for not less than a third of all LISP projects implemented in the subjects of the Russian Federation. Projects in the field of water supply in 8 regions of the Russian Federation from 2007 to 2016 accounted for 19% of all projects implemented, 4% projects in the field of street lighting, 8% projects in the field of solid waste management.
And despite the fact that, from the position of the amount of investments, such projects can be attributed to the microlevel, their combined implementation during the year gives a significant synergistic effect for the region.
At the same time, projects in the sphere of heat and power supply remain practically non-demanded, while their implementation will lead to positive economic effects for the regional budget, the local budget, and for the residents of the territory of project implementation, first of all, due to the reduction of tariffs for heat energy.
An alternative option for financing projects to improve energy efficiency can be energy service as a form of raising financing for the modernization of worn-out infrastructure of communal heating facilities.
Energy service contracts (ESCO) are an innovative mechanism for financing energy saving projects, which gives customers the following advantages:
• ensuring a guarantee of achieving the energy saving effect in the form of reducing the cost of generating or supplying heat, reducing heat consumption, reducing costs for repairing equipment, etc.;
• access to external investment sources. The implementation of energy-saving measures is carried out at the expense of the resources of the energy service company. This eliminates the need for the municipal Customer to release its own investment resources or to attract loans.
Currently, there are a number of projects structured under the concession scheme, but the successful implementation of these projects through the energy service mechanism is under question due to increased financial risks, as a result of which energy service companies are not yet rushing to invest in similar projects, especially when interacting with municipal customers.
If the ESCO has achieved savings less than the ones declared in the contract, then it not only does not receive payment for services, but also still pays a penalty fee. This is possible if there is poor information about the energy state of the object, the base period or the verification method is incorrectly chosen, and not optimal technical solutions. To level the risks, it is necessary to understate the value of the claimed economy by 15-20%. This increases the payback period and reduces the interest of banks in lending the project.
The state or municipal customer, bodies authorized to place orders for these needs, are required to place orders for the supply of goods, the performance of work, services provided in accordance with the requirements of energy efficiency of these goods, works and services.
The obligation of the contractor provided for by the energy service contract is the provision of contractual savings in kind in the respective costs of the customer for the supply of energy resources without taking into account savings in value terms.
In the most advanced regions, administrations are actively involved in the implementation of energy saving programs for buildings of budgetary institutions.
Problems and practices of implementation of the projects in the field of increasing the energy efficiency in the regions of Russia
Barriers to increasing the energy efficiency of the regional economy
One of the most important objectives at the phase of elaboration of energy saving policy, both at the level of regions and at the national level, is the real assessment of the barriers to increasing the energy efficiency of the regional economy.
Within the framework of the research work carried out in 2016 on the instructions of the Union of Enterprises for the Development of Energy Efficiency and Ecological Safety (France), the experience of the subjects of the Russian Federation in the implementation of relevant projects was analyzed, which made it possible to identify the main groups of these barriers. The barriers were classified as institutional, legal, financial and economic, scientific and technical, information and market-related.
Institutional barriers are primarily due to the lack of a state body directly responsible for the elaboration and results of the implementation of the national energy saving policy at the regional level (now the formation of such bodies has begun in accordance with the latest policy documents on energy efficiency). Also, institutional barriers are related to the procedure of establishing energy prices not under the market conditions, but under administrative decisions.
One of the main barriers is the low level of success in energy service contracts. That is, for example, if the owner of the housing property is changing, he is not obliged to continue paying the energy service contract. The next barrier is an unclear definition of the requirements for what minimum number of votes of owners of premises in an apartment building is necessary for making a decision on concluding an energy service contract.
One of the significant barriers to the imple men tation of energy efficiency measures in multi-apartment buildings is the need to sign an energy service contract by each owner of the premises in the house. This paragraph makes the signing of an energy service contract virtually unrealistic if the house has several hundred apartments privatized by all family members. The next barrier is the absence in the structure of fees for living quarters and energy services.
Financial and economic barriers are associated with a lack of investment resources from the state, municipalities and energy consumers and, at the same time, with weak economic stimulation of energy saving. Among them are a long period of investment payback for energy saving projects due to high interest rates of bank loans, inadequate mechanisms for the return of investments by energy service organizations from energy savings for budget organizations, lack of foreign investment in the current "economic climate"; insufficient economic stimulation of the implementation of renewable energy sources.
Widely used abroad organizational and financial mechanisms for implementation of energy efficient projects, such as financial leasing, third party financing, issuing energy saving bonds, etc., are used on a very limited scale in Russia. That leads to the lack of financial resources. Regions need to attract external investment sources, while they have very low level of own budgets.
Scientific and technical barriers are associated with a reduction in the scope of research and development in the field of energy saving in the Russian Federation under the influence of a lack of financial resources, inadequate implemen tation of the results of energy saving R&D already performed in industrial production, as well as a significant proportion of obsolete and consequently inefficient equipment in industries and energy consumption.
Information barriers arose due to insufficient information support for energy consumers and managers responsible for strategic decisions, including investment in the energy and other sectors of the economy, about the opportunities and benefits of saving energy, the availability and cost of various types of energy-saving equipment, appliances and energy-saving services.
Market barriers are associated, in particular, with lobbying the interests of individual manufacturing companies in the market for energy saving equipment and technologies, as well as lack of experience and culture of marketing research, business planning, project management related to energy saving.
Mechanisms for implementation of the projects in the field of increasing the energy efficiency in assessments of regional and local authorities
For the pilot study of difficulties of carrying out projects in the field of increasing the energy efficiency, authors have chosen the Tver region.
Today the region needs to implement large scale measures in the field of energy saving and energy efficiency at the municipal sector, including housing, communal services and transport. This means the necessity of attraction of serious investment resources to make possible the serious improvements in the Tver region.
The tasks of increasing the energy efficiency of the regional economy and reducing energy using in the budgetary sector of the Tver region could be solved through creating the conditions for increasing the energy efficiency of communal infrastructure systems, the depreciation of which in the regions is estimated at 50-90%.
According to the latest energy efficiency rating of the subjects of the Russian Federation, the Tver region corresponds to an indicator of 27.7 with an average of about 35 in the variation range of 0.1 to 59 (Sergeeva, 2016) .
In November 2016, a survey had been conducted with participation of representatives of regional (18%) and municipal (82%) authorities, whose professional activity is directly or indirectly linked to energy efficient projects.
Respondents included the following areas in the list of the most promising for carrying out projects and cooperation with potential investors in increasing energy efficiency:
• heating supply (construction of new and modernization of existing boiler houses, reconstruction of pipe lines, etc.) − 36%;
• water supply and wastewater treatment (replacing equipment with more energyefficient, etc.) − 26%;
• solid waste management (development of waste-to-energy infrastructure, etc.) − 23%;
• housing maintenance (walls insolation, windows replacement, etc.) − 14%;
• street lighting (replacing equipment with more energy-efficient, etc.) − 1%.
Respondents evaluated existing financial models and their implementation for energy efficient projects in the Tver region. The most known and used model is within the framework of local initiatives support program (Figure 3 ).
During the study, representatives of regional and municipal authorities were invited to evaluate the awareness and implementation of the following organizational and financial mechanisms in the Tver region ( Figure 3 ):
• financing of energy saving measures through tariff regulation (TR);
• energy service contracts (ESCO);
• leasing of energy efficient equipment (LEQ);
• Local Initiatives Support Program (LISP);
• municipal private partnership (MPP);
• public private partnership (PPP).
The majority of respondents evaluated the condition of municipal infrastructure operating in the territory of the Tver region as "satisfactory" (66%), this means the objects are functioning, but need repairing in the nearest future. 26% of respondents evaluated the municipal infrastructure condition as "unsatisfactory" (facilities require urgent repair). Only 9% of respondents noted the good condition of communal infrastructure areas (facilities are operating normally, only require preventive measures). However, only 3% of respondents assess the condition of electricity supply facilities as "good", and 6% assess the condition of the heat supply facilities as "good". Condition of water supply and waste water treatment is estimated as "satisfactory" only by 65% of respondents, and "unsatisfactory" by 35%. Evaluation of energy efficiency of social infrastructure buildings in the territory of the region can be represented as follows:
• 6% of buildings have a good level of energy efficiency;
• 80% of buildings have a satisfactory level of energy efficiency;
• 14% of buildings have an unsatisfactory level of energy efficiency.
Good condition means that special programs were implemented to improve the energy efficiency of the social infrastructure buildings, e.g., energy efficient windows were installed. Satisfactory condition means, that energy efficient programs were partially implemented, e.g., only energy efficiency certificates were issued. Unsatisfactory condition means that even energy efficiency certificates were not issued, no activities have been conducted.
As the most promising for implementation in the Tver region, authorities consider the projects on construction of waste processing facilities (57%), development of separate collection of municipal solid waste (29%), construction of processing facilities for certain types of waste (11%) , organizing of biogas collection at the landfills (3%).
69% of respondents noted that energy efficiency increasing aspects during the construction or Recent investments in municipal infrastructure were made over the past 5 years from private and budgetary sources in the equal proportions. Within the last year (32%), within 2-3 years (32%) and (36%) within 3-5 years. The distribution of municipal infrastructure objects and investments by groups of "budgetary investments" (B), "private investment" (P), "joint investments" (J) is presented in Table 2 .
Thus, the trends in the distribution of investment by source (in general, for all objects) can be represented as follows ( Figure 4 ).
Some parameters of investing in the projects of communal infrastructure, such as the average volume of investments over a certain period of time on a certain type of object, the maximum and minimum amounts invested are presented in Table 3 .
Some municipalities (about 2%) didn't have any investments in electricity facilities, and municipal solid waste management infrastructure for more than 10 years. 
CONCLUSION
At present, in the Russian Federation, the problem of high energy intensity of GRP impedes sustainable growth of regions, while the tendency of uneven energy efficiency of the economy on a national scale remains.
The regional and municipal authorities are aware of the problem of high energy intensity of the GRP. But until now contractors do not seriously take into concideration aspects of the energy efficiency during construction and capital repairs of buildings in the regions, first of all, due to insufficient financial security of the budgets of regions and municipalities.
Within the period under review (5 years), the number of energy-efficient projects and the amount of involving private capital decreased significantly. This fact led to the necessity of allocation of budget funds for the maintenance of heat, water and electricity supply systems, and solid waste management and sanitation facilities.
The identified problems are correlated with the barriers described in this study. The barriers were classified as institutional, legal, financial and economic, scientific and technical, information and marketrelated. These barriers are typical for all subjects of the Russian Federation, and to overcome them the regions need to developed and implement the strategy for increasing energy efficiency, involving studied organizational and financial mechanisms.
The main mechanisms for implementing projects in the sphere of increasing the energy efficiency of the regional economy in Russia are the following: allocation of the loans, financial leasing, tariff regulation, public private partnership and municipal private partnership, participatory budgeting, energy service.
The authors analyzed the existing practice and possibilities of the application of organizational and financial mechanisms for implementation of the projects in the field of increasing the energy efficiency in the Tver region, and came to the following conclusions. Most representatives of regional and municipal authorities do not have enough knowledge about possible options for implementation of energy efficient projects. For example, only 7% of respondents aware of the mechanism that presupposes the leasing of energy-efficient equipment.
